Medial prefrontal cortex NMDA receptors and nitric oxide modulate the parasympathetic component of the baroreflex.
The ventral portion of the medial prefrontal cortex (vMPFC) is involved in the modulation of the parasympathetic component of the baroreflex. In the present study, we verified the effect of blockade of vMPFC glutamatergic receptors and nitric oxide synthases (NOS) on the parasympathetic component of baroreflex in awake rats. Bilateral microinjection of the non-selective ionotropic glutamate antagonist kynurenic acid (KYN) into the vMPFC caused a shift of the threshold of reflex bradycardia toward higher pressures in response to increases in mean arterial pressure (MAP) caused by intravenous infusion of phenylephrine, thus indicating a tonic facilitatory influence action of vMPFC glutamate receptors on the parasympathetic component of the baroreflex. The effect of blockade of vMPFC-NMDA receptors by AP7 was similar to that observed after KYN, suggesting mediation via NMDA receptors. Pretreatment with the NOS inhibitor L-NAME or the specific neural NOS (nNOS) N(omega)-propyl-l-arginine microinjected in the vMPFC caused a shift of the reflex threshold toward higher pressures that was similar to that observed after blockade of NMDA receptors, thus indicating participation of the NO/NMDA-receptor pathway in the vMPFC modulation of the parasympathetic component of the baroreflex. In conclusion, our data indicate that glutamatergic neurotransmission in the vMPFC has a tonic facilitatory influence on the parasympathetic component of the baroreflex. Because local treatment with either the nNOS inhibitor N(omega)-propyl-l-arginine or the specific NMDA antagonist AP7 had similar effects on the baroreflex, it is also suggested that this modulation involves an NMDA-NO interaction within the vMPFC.